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(54) Surgical tissue treating device with locking mechanism 



(57) A locking mechanism for ensuring proper 
sequential usage of a surgical instrument is provided for 
an instrument utilizing a tissue treating energy, particu- 
larly a tissue heating energy, such as, for example, elec- 
trosurgical. ultrasonic, thermal, laser, Infrared light, or 
other heating energies. One embodiment includes a 
cutting element to be used after heat treatment of tissue 
Is completed to a desired degree. The instrument of the 



preferred embodiment includes a feedback monitor 
arranged to provide a signal indicating completion of tis- 
sue treatment. One embodiment includes an electro- 
mechanical locking mechanism responsive to the tissue 
treatment complete feedback signal and arranged to 
unlock when tissue treatment is complete. 
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Description 

This is a continuation-in-part to U.S. Application 
Serial No. 08/362.070 filed on December 22. 1992, 
which is a continuation-in-part of U.S. Application Serial 
No. 08/31 1.297. filed on September 23. 1994 which is a 
continuation-in-part of U.S. Patent No. 5.403.312 filed 
on July 22, 1993 incorporated herein by reference. 

FiftlHoftha Invention 

This invention relates to a locking mechanism for an 
electrosurgical instrument for cauterization, coagulation 
and/or tissue welding in the performance of surgical 
procedures, especially endoscopic procedures. 

Backoround of the Invention 

Surgical procedures requiring cutting of tissue can 
cause bleeding at the site of the cutting. Various tech- 
niques have been adapted to control bleeding with var- 
ying degrees of success such as, for example, suturing, 
applying clips to blood vessels, and stapling, as well as 
electrocautery and other tissue heating techniques. 
Advances in tissue joining or welding, tissue repair and 
wound closure also have permitted surgical procedures 
previously not possible or too risky. 

Surgical staplers have been used for tissue secu- 
rity, joining, and approximation, and to provide hemosta- 
sis in conjunction virith tissue cutting. Such devices 
include, for example, linear and circular cutting and sta- 
pling instruments. Typically, a linear cutler has parallel 
rows of staples with a slot for a cutting means to travel 
between the rows of staples. This type off surgical sta- 
pler secures tissue for improved cutting, joins layers of 
tissue, and provides hemostasis by applying parallel 
rows of staples to layers of surrounding tissue as tiie 
cutting means cuts between the parallel rows. In these 
devices, lockout mechanisms have been described to 
prevent refiring of single-shot staple cartridges. 

Electrosurgical devices have been used for effect- 
ing improved hemostasis by heating tissue and blood 
vessels to cause coagulation or cauterization. U.S. Pat- 
ent No. 5.403.312 discloses a clamping and cutting 
device that clamps tissue, applies electrosurgical 
energy to the tissue and cuts tiie tissue. A described 
preffen-ed embodiment also applies staples to tissue 
held by tiie device. Other instruments have been used 
for cutting and coagulating tissue, using other tissue 
heating energies, such as, for example, ultrasound, 
laser, thermal and infrared light. 

It is desirable to provide a means for controlling a 
hemostatic tissue heating device with cutting and/or sta- 
pling functions, to prevent an improper sequential appli- 
cation of ttiese functions. For example, to prevent 
cutting before providing hemostasis. It is also desirable 
to provWe a means for preventing instrument use when 
the staple cartridge is empty, before tissue heating 



energy has been applied, or when tissue treatment is 
incompleta 

Rummary of the Invention 

5 

Accordingly, it is an object of tiie present invention 
to provide a hemostatic tissue treating instrument with a 
locking mechanism to ensure proper sequence of oper- 
ation of the device. 

10 A prefenred embodiment provides a surgical instru- 
ment witii a tissue treating portion having a tiierapeutic 
energy delivering device arranged to deliver tiierapeutic 
energy to tissue and a tissue manipulation device. Ther- 
apeutic energy is energy, e.g.. electrosurgical, heat. 

IS light, ulfasonic, etc., used to treat tissue to cause a 
tiierapeutic effect, e.g. to heat, cut, coagulate, weld, 
cauterize, etc.. tissue. A tissue manipulation device is a 
device which is used to treat or handle tissue with a 
mechanical means or a means having a mechanical 

20 effect on tissue. e.g-. to divide, cut join, fasten, dip, sta- 
ple, etc. 

The tissue treating portion of the prefenred embodi- 
ment is coupled to a shaft. The shaft includes a tiiera- 
peutic energy communication device which provides 
25 therapeutic energy to tiie tiierapeutic energy delivering 
device in tiie tissue treating portion. Such energy com- 
munication device may comprise wires or conductors to 
supply electrical energy to an electrode or heater, a 
metal shaft to deliver ultrasonic energy, light fibers to 
30 deliver laser or light energy, etc. 

A tissue manipulation actuating device actuates the 
tissue manipulating de^^ice and a locking mechanism 
moves or alters tiie manipulation actuating device from 
a locked to an unlocked position or visa versa. Prefera- 
35 biy tills occurs after delivery of therapeutic energy to tis- 
sue has been initiated or completed. 

The preferred embodiment further includes a tissue 
parameter measurement and instrument control device 
which provides a feedback signal representative of tis- 
40 sue treatment status e.g. welding or coagulation com- 
plete and is coupled to and/or controls tiie tissue 
treating portion, eitfier directiy or indirectiy, by control- 
ling energy delivered to the energy delivering device, by 
actuating the tissue manipulation device, by enabling or 
45 disenabling any one of these features, or by causing tiie 
6&/\oe to operate or be user operated in a sequential 
manner. Various alternative features of tiie invention are 
described below. 

One aspect of the invention provides a cutting 
50 device with an energy delivery means for tissue weld- 
ing, coagulation or cauterization, particularly along a 
cutting patii. The present invention provides a locking 
mechanism to prevent cutting or actuation of the cutting 
element until tiierapeutic energy is applied or until after 
55 coagulation, cauterization or welding has oocunred. 

In a preferred embodiment, electi-osurgical energy 
is used, although otiier devices are contemplated by 
this invention. Accordingly, the invention will be 
described in use witii an electrosur^cal instrument. 
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In various embodiments of the present invention, 
electrosurgical energy may be applied In conjunction 
with application of one or more tissue fasteners such as, 
for example, staples, clips, absort)able fasteners, etc.. 
using an applier to apply the fastener, such as a driver 
to drive staples into tissue. When in use with a cutting 
and stapling instrument the locking mechanism prefera- 
biy prevents staple firing until after electrosurgical 
energy has been applied and prevents ref iring once sta- 
ples have been fired. Accordingly, a locking mechanism 
of one embodiment prevents actuation of the cutting 
element and staple drivers without application of RF 
energy or without proper hemostasis and then prevents 
refiring of a spent staple cartridge. 

These and other objects of the invention are 
described in a preferred embodiment in which an elec- 
trosurgical device includes an end effector with oppos- 
ing Interfacing surfaces for engaging tissue 
therebetween, and two electrically different electrodes, 
conesponding to electrically different potentials, at least 
one electrode located on one or both of the opposing 
surfaces. Preferably, the electrodes are offset from each 
other with respect to interfacing surfaces, i.e., they are 
offset from each other so that they are not diametrically 
opposed from each other on an Interfacing surface or 
surfaces. 

An electrosurgical instrument of a preferred embod- 
iment compresses tissue in a compression zone 
between a first interfacing surface and a second inter- 
facing surface and applies electrical energy through the 
compression zone. The first interfacing surface is com- 
prised of: a first electrode corresponding to a first pole 
of a bipolar energy source and a second electrode cor- 
responding to a second pole of a bipolar energy source. 
The second electrode is located on the same or oppo- 
site interfacing surface as the first electrode. In this par- 
ticular embodiment of the invention, the compression 
zone is an area defined by a compression ridge on one 
or more of the interfadng surfaces, which compresses 
the tissue against the other interfacing surface. A coag- 
ulation zone is defined by the first electrode, the second 
electrode, and an insulator Insulating the first electrode 
from the second electrode. 

In one preferred embodiment, the hemostatic 
device Is incorporated into a linear cutter similar to a lin- 
ear cutting mechanical stapler. In this embodiment the 
hemostatic device comprises two elongated electrode 
bars and a slot for a cutting means to cut tissue 
engaged by tiie end effector of the device. Preferably 
the bars are laterally adjacent an insulator forming a 
ridge to compress tissue to be cauterized. Optionally, 
one or more rows of staples may be provided on each 
side of the slot and bars to provide mechanical tissue 
security or approximation during the heating process. In 
operation, tissue is clamped between two jaws. Electri- 
cal energy in the form of radio frequency current is 
applied to the compressed tissue to cauterize the tis- 
sue. The device provides hemostatic lines adjacent the 
path of the cutting element. Other cutting and stapling 



instruments may be used as well, such as. for example, 
an interluminal circular cutting instrument 

The lockout mechanism of the present invention 
may include mechanical, electrical and/or electro- 

5 mechanical locking elements and may be actuated in 
response to a control signal, from a controller. 

In one embodiment, an indicator communicates to 
the user tiiat the tissue has been cauterized to a desired 
or predetermined degree. In tiie preferred embodiment, 

10 a tissue impedance sensor is incorporated into tiie 
device to determine coagulation status based on meas- 
ured tissue impedance. The impedance sensor may 
include a controller which provides a control signal 
based on the tissue treatment status. The control signal 

15 may be used to control the generator, to electrically con- 
ti'ol tiie locking mechanism and/or to provide a perceiv- 
able signal to a user. 

These and other objects of the invention will be bet- 
ter understood from the following attached Detailed 

20 Description of tiie Drawings, when taken in conjunction 
with ttie Detailed Description of tiie invention. 

Detailed Description of the Drawings 

25 Fg. 1 is a perspective view of an endoscopic elec- 
trosurgical instrument of one embodiment of the 
present invention; 

Rg. 2 is a side elevational view of the embodiment 
30 of Fig. 1 shown in a closed, clamped position, 
before cutting or stapling; 

Rg. 3 is a side elevational view of the embodiment 
of Fig. 2 shown as RF energy is applied to tissue; 

35 

Rg. 4 is a side elevational view similar to Fig. 3 
shown after RF energy has been applied and the 
tissue has been stapled and cut; 

40 Rg. 5 is an exploded perspective view of the proxi- 
mal handle portion of the Instrument of Rg. 1 ; 

Rg. 6 is an exploded perspective view of tiie inter- 
mediate and distal portion of the instrument of Rg. 
45 1; 

Rg. 7 is a side elevational view of the proximal han- 
dle portion in a first, open position of tiie instrument 
of Fig. 1 . shown with tiie left side handle cover and 
50 wireforms removed; 

Rg. 8 is an elevational view of tiie inside of the left 
side handle portion showing the location of the 
wireforms and connectors used in the present 

55 invention; 

Rg. 9 is a longitudinal cross-sectional view of the 
intermediate portion of ttie instrument; 
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Rg. 10 is an elevational view of the proximal end of 
the intermediate portion showing the contact of the 
wireforms to their respective contact positions: 

Fig. 11 is an enlarged aoss-sectional view of the s 
proximal end of the intermediate portion of the 
Instrument; 

Fig. 11a is a transverse cross sectional view taken 
along the lines 1 1a-1 la of Rg. 1 1 : io 

Rg. 12 is a perspective view showing the wireforms 
contacting their respective contact position; 

Rg. 13 is an end view of Rg. 11 showing a slight 75 
bias in the wireforms allowing for pressure of the 
wireforms onto their respective contact positions; 

Rg. 14 Is a longitudinal cross-sectional view of the 
distal end of the instrument of Rg. 1 shown ma 20 
closed and clamped position; 

Fig. 15 is an enlarged partial cross-sectional view 
of the distal portion of Rg. 13; 

Fig. 16 is a transverse cross-sectional view taken 
along line 16-16 of Fig. 14; 

Fig. 17 is a transverse cross-sectional view taken 
along line 17-17 of Fig. 14; 

Fig. 18 is a flow chart illustrating the use of the 
Instrument of Rg. 1 with a locking mechanism of the 
present invention; 

Fig. 19 illustrates a side view of a handle member of 
an alternative embodiment of a locking mechanism 
in a locked position; 

Fig. 20 illustrates a side view of the handle of the 
Instrument in Fig. 19 with the locking mechanism in 
an unlocked position; 

Fig. 21 illustrates a skle view of the handle of Rgs. 
19 and 20 as showing the locking mechanism being 
reset after firing; 

Fig. 22 is a block diagram illustrating a prefen'ed 
use of the lockout devices of Rgs. 19-21 ; 

Detailed Description of the Preferred Embodiments 

While the present Invention is generally applicable 
to a variety of eiectrosurgical instruments including 
monopolar, bipolar and multipolar (i.e., including two or 
more therapeutic electrodes providing energy in wave- 
fbrn^ as measured from any pole to any other pole as 
having a phasic relationship), and both conventional 
and endoscopic, it will be described herein with refer- 



ence to an endoscopic bipolar linear cutting and sta- 
pling instrument. 

Operation of linear cutting and stapling instruments 
are known in the art and are discussed, for example, in 
US. patent Nos. 4,608.981. and 4.633.874. 

Refenring now to Rgs. 1-17 there is illustrated an 
instrument of the present invention to be used in con- 
junction with an impedance feedback device. An endo- 
scopic linear cutting and stapling Instrument 10 is 
shown having a housing 16 coif)led to a sheath 30 with 
a lumen extending therethrough and an end effector 15 
extending from the distal end of the sheath 30. The end 
effector 15 comprises first and second elements which 
are comprised of interfacing jaw members 32. 34. Jaw 
member 32 is movaWy secured to jaw member 34. The 
housing 16 has a clamping trigger 12 for closing jaw 
members 32, 34, an RF switch detente arm 58 and elec- 
trical switch contacts 67a, 67b. coupled to an electrical 
switch 59 for turning on RF energy, and a firing trigger 
14 for advancing the cutting element 11 through tissue 
and wedge 13 for applying staples 17. Jaw members 
32, 34 are shown in an undamped position in Rg. 1; in 
a clamped position prior to application of eiectrosurgical 
energy and prior to cutting and stapling in Rg. 2; in a 
clamped position after application of eiectrosurgical 
energy and prior to cutting and stapling in Fig. 3; and in 
a clamped position after cutting and stapling in Fig. 4. 

Jaw member 32 comprises an anvil 18, U-shaped 
therapeutic electrode 39 extending along the length of 
the jaw 32. and a U-shaped insulating material 31 sur- 
rounding the outside of the therapeutic electrode 39. 
Jaw member 32 has an inner surface 33 which substan- 
tially faces an inner surface 35 of jaw member 34. The 
U-shaped electrode 39 conrprises two electrically com- 
municating electrode bars 27, 28 forming a first pole 
and located on and extending sut)stantially along the 
length of the inner surface 33. The U-shaped electrode 
39 is comprised of a conductor, such as, aluminum or 
surgical grade stainless steel. The U-shaped insulator is 
preferably formed of a polymer such as polyphenylene- 
oxide. The bars 27, 28 are separated by a knife channel 
29 extending longitudinally through the middle of the 
electrode 39. Pockets 36 located on anvil 18 for receiv- 
ing staple ends are located along the inner surface 33. 
along the length and outside of bars 27. 28. to form a 
row of staples on each side of electrode 39. The elec- 
trode bars 27. 28 and insulating material 31 form a ridge 
56 extending out relative to an anvil portion 33a of the 
inner surface 33 (Fig. 16). The electrode 39 acts as a 
first pole of a bipolar tissue treatment or therapeutic sys- 
tem. The anvil 18 is formed of an electrically conductive 
material and acts as a second therapeutic electrode of 
the bipolar treatment or therapeutic system, the anvil 
being electrically opposite of the treatment electrode 
39. The anvil 1 8 is electrically isolated from electrode 39 
by the U-shaped insulating material 31. 

Jaw member 34 comprises a cartridge channel 22 
and a cartridge 23 reieasably inserted into the cartridge 
channel 22. The cartridge 23 includes a track 25 for 
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wedge 13. a knife channel 26 extending longitudinally 
through the center of the cartridge 23. a series of drivers 
24 extending into the track 25 and staples 17 arranged 
in two sets of single rows. 

The sheath 30 is formed of an insulative material s 
and has an electrically conductive closure tube 38 
extending through its lumen. In a preferred emtxxii- 
ment, the closure tube 38 acts as a jaw closure tube and 
as an electrical contact. A channel retainer 37a extends 
from the proximal end of the closure tube 38 and is 
secured to channel 37 which there extends distally 
through the remainder of the closure tube 38 to form jaw 
member 34. The channel 37 includes cartridge channel 
22 extending distally from the closure tube 38. 

The body 16 has a clamping trigger 12 for advanc- 
ing the closure tube 38 to close the jaws 32. 34 towards 
each other engaging tissue therebetween. Rotation of 
the clamping trigger 12 causes the closure tube 38 to 
advance co-axially through the sheath 30 over a cam- 
ming surface 32a of jaw 32 to close the jaws 32, 34 onto 
tissue situated between the jaws 32, 34. 

The channel retainer 37a guides co-axial move- 
ment of a drive rod 41 within the channel 37. The drive 
rod 41 is advanced by the rotation of the firing trigger 14 
as described in more detail below. The driving rod 41 Is 
coupled on its distal end to a block 43. The block 43 is 
coupled to a cutting means 11 and a staple driving 
wedge 13. which the drive rod 41 advances by way of 
the block 43 into the end effector 1 5. A wedge guide 48 
is used to guide wedge 13 into track 25. Jaw member 32 
is secured by way of the channel 37 to the jaw member 
34. 

When the drive rod 41 advances the cutting ele- 
ment 11. the cutting element 1 1 advances through the 
knife channel 26 in between the bars 27. 28 to cut tissue 
engaged by jaws 32, 34 when the tissue has been cau- 
terized. Thus, the cut line is media to the coagulation 
lines formed by the bar electrodes 27. 28. The drive rod 
41 simultaneously advances the block 43 and thus the 
wedge 1 3 which drives the drivers 24 into the staples 1 7 
causing the staples 1 7 to fire through tissue and into the 
pockets 36 of the anvil 1 8. Staples 1 7 are applied in sin- 
gle longitudinal rows on each side of the cutting element 
1 1 as the cutting element 1 1 cuts the tissue. 

A knob 44 located on the distal end of the body 16 
rotates the closure tube 38. channel retainer 37a. chan- 
nel 37 and end effector 15 which are directly or indi- 
rectly coupled to the knob 44 so that the knob 44 may 
be used for rotational placement of the end effector jaws 
32. 34. The knob 44 includes a peg (not shown) which 
fits into and engages indentation 38a closure tube 38. 
Closure tube 38 is fitted at its proximal end. into the 
housing 16. 

Electrical energy is supplied to the electrode 39 and 
anvil 18, 70 through connections such as those 
described below, or other connections means, such as, 
for example, like those described in U.S. Patent Na 
5.403.312. incorporated herein by reference. The gen- 
erator 70 is user controlled by way of RF switch 59 



located in the housing 16. Wires 19c, 19d extend from 
switch 59 to a controller included with the generator 70 
as described below. 

Wires 19a and 19b extend into the body 16 of the 
instrument and deliver energy to electrodes 39, 18 
respectively Wires 19a. 19b are coupled to low imped- 
ance contact elements 20a. 20b respectively and con- 
tact elements 20a, 20b are coupled to wireforms 47a, 
47b respectively Wirefbmis 47a, 47b are exposed at 
their distal ends 48a. 48b. Wireforms 47a and 47b are 
biased respectively towards closure tube 38 and contact 
ring 49b located on the proximal end of channel retainer 
37a, so as to make electrical contact with the closure 
tube 38 and ring 49b respectively 

Wire 19a delivers electrical current to the anvil 18 
by way of first wire form 47a which contacts electrically 
conductive closure tube 38 which contacts electrically 
conductive anvil 18 as closure tube 38 closes jaws 32, 
34. 

Wire 19b delivers electrical cun-ent to the electrode 
39 through second wire form 47b which contacts con- 
tact ring 49b coupled to wire 40b extending through the 
closure tube 38 to the electrode 39. 

The closure tube 38 and ring contact 49b permit the 
knob 44 to rotate while contact is maintained between 
closure tube 38. ring 49b, and wireforms 47a 47b, 
respectively. The ring 49b is electrically insulated from 
the closure tube 38. 

Wire 40b extends through seal 45 which fits into 
channel retainer 37a, which fits into closure tube 38. 

Clamping trigger 12 includes gear teeth 12a which 
movaWy engage with teeth 66b of yoke 66. Yoke 66 is 
coupled on its distal end to the closure tube 38. When 
clamping trigger 12 is actuated, the gear teeth 12a 
engage with teeth 66b in yoke 66 causing the yoke 66 to 
advance distally. Closure tube 38 doses jaws 32, 34 as 
it advances over camming surface 32a of jaw 32. 

The RF switch 59 is rotated to switch on RF energy 
to be supplied to the therapeutic electrodes. When the 
RF switch 59 is rotated, detente protrusion 59a on the 
switch 59 hooks under detente protrusion 58a on 
detente arm 58. preventing the switch 59 from deacti- 
vating RF energy unless the RF svitch 59 is manually 
rotated back to its original position. The RF energy may 
also be turned off electrically 

Switch 59 has a moveable contact 67a and a sta- 
tionary contact 67b. The moveable contact 67a rotates 
with switch 59 to contact statbnary contact 67b when 
switch is on. A signal is supplied to the generator 70 
through wires 19c, 19d coupled to stationary contact 
67b and moveable contact 67a respectively 

Ledge 60a of release button 60 is engaged witii tiie 
proximal end of the yoke 66 adjacent step ledge 66a on 
proximal end of yoke 66. When the yoke 66 is advanced 
by the clamping trigger 12, the ledge 60a rotates down 
behind proximal end of yoke 66. thereby preventing 
yoke 66 from retracting until release button 60 has been 
pressed. Thus the jaws 32, 34 will remain In a closed 
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position until a user releases the jaws 32. 34 wrth 
release button 60. 

The switch 59 includes fingers 59c which sit just 
above prodma) end of yoke 66. The ledge 60a of the 
release button 60 fits in between fingers 59c. The RF 
switch 59 cannot be activated, i.e.. rotated forward, until 
the yoke 66 has been advanced distally so that fingers 
59c of switch 59 are free to rotate behind proximal end 
of yoke 66. 

The switch 59 also includes a lower hook 59b which 
engages groove 53a of firing rack 53. Firing rack 53 
includes gear teeth 53b which are engaged by gear 
teeth 14a of firing trigger 14. TTie firing rack 53 is cou- 
pled on its distal end to pinion gear 54 which in turn 
engages the drive rod 41 . 

When the firing trigger 14 is pulled, ttie fire rack 53 
Is advanced distally to rotate pinion 54 which advances 
the driving rod 41 distally to actuate the cutting element 
11 and to drive staples 17 into tissue engaged by tiie 
end effector 15. 

The firing rack 53 cannot advance however until the 
lower hook 59b of the RF switch is disengaged from the 
groove 53a of the firing rack 53. This occurs only when 
the RF switch 59 has been activated. 

Thus, the presently described device includes a 
lockout device or devices for preventing application of 
RF energy, staples or knife actuation until the jaws 32. 
34 have been closed. The lockout device(s) require the 
proper sequence is followed as illusti-ated in Rgs 1-4 
and 18. and as described in more detail below. 

The present invention also provides a detented RF 
switch so that RF energy is continuously applied until 
the switch 59 is manually released or until tiie RF 
energy is switched off. e.g.. by an electrical feedback 
control signal to the generator 70. 

The closure trigger 12 and firing trigger 14 are inter- 
locked and a spring 57 is mechanically coupled to both 
triggers 12. 14. 

When tissue is engaged between clamped jaw 
members 32. 34. and RF energy has been applied, the 
firing trigger 14 located on housing 16 may be actuated 
to advance a cutting element 1 1 tiirough the engaged 
tissue to cut the tissue. Simultaneously, when the firing 
trigger 14 is actuated, the wedge 13 is advanced 
through the track 25 causing tiie drivers to 24 to dis- 
place towards ttie staples 17. tiiereby driving tiie sta- 
ples 1 7 tiirough tissue and into anvil pockets 36. 

A prefenred embodiment of tiie present invention 
includes a feedback system designed to indicate when 
a desired or predetermined tissue effect has occurred. 
An audible, visible, tactile, or otiier feedback system 
may be used to indicate when sufficient cauterization 
has occurred at which point the RF energy may be 
turned off. In a particular embodiment, ttie feedback 
system measure one or more electrical parameters of 
the system. e.g., tiie electrical impedance of the tissue 
to which tiie electrical energy is applied, to determine 
tissue characteristics. e.g.. coagulation complete. An 
example of such a feedback system is described in U.S 



application Serial No. 08/311.297. filed on Septeni>er 
23, 1994. incorporated herein by reference. 

Using such a feedback system, an electrical signal 
may be provided to turn off RF energy. Such a signal 

5 may be used to electrically open a locking mechanism 
to permit a cutting element actuation or application of 
staples. After the RF energy is turned off. the cutting 
means 11 is advanced and the staples 17 are fired 
using the firing trigger 14. 

10 In one enrbodiment, ttie cartridge provides multif ire 
stapling capabilities by having single rows of staples, as 
opposed to tiie convention double row of staples of the 
cartridges in tiie laparoscopic stapling and cutting 
devices presently in use. In order to provkle better 

15 hemostasis. ttiis type of stapler was designed to provide 
a double row of staples for each parallel row. Because 
of tiie size of tiie space necessary to contain tiie double 
row of staples, a refireable cartridge witii stacked sta- 
ples has not been preferred because of the additional 

20 space required for stacking staples. In tiie multifire sta- 
pling embodiment a single row of staples is used. Using 
a single row of staples permits stacking of staples in tiie 
space previously occupied by the second row of sta- 
ples, providing multifire capabilities. The device of tiie 

25 present may however, if desired, include double, triple, 
etc.. staple rows. Also, in a further embodiment, no sta- 
ples are required and tiie electrical coagulation lines 
provide the necessary hemostasis or tissue welding 
effect. A cartridge is defined herein to mean a staple 

30 containing mechanism. 

Refening to Rg. 18. a preferred mettiod of opera- 
tion of tiie instrument of Rgs. 1-17 is illustrated. The 
jaws 32. 34 of the instrument 10 are opened by pressing 
button 60 (block 500). If tiie cartrkige 22 has been used. 

35 tiie carfrkige is replaced (blocks 501. 502). Then, ttie 
jaws 32, 34 are positioned on tissue (block 503) The 
instrument 10 is then closed by actuating to-igger 12 
(block 504). If the instrument is not fully closed, the RF 
lockout remains in place and RF cannot be applied 

40 (block 505). The instrument must be a repositioned on 
tissue again and/or the insfrument must be closed. If the 
instrument Is fully dosed, tiie RF switch may be acti- 
vated by actuating RF switch 59 (block 506). Actuation 
of ttie RF switch 59 releases ttie cutting and stapling 

45 lockout (block 507). As RF energy is applied, tissue is 
freated and monitored for completion of tissue ti-eat- 
ment. A done signal indicates to a user that treatment is 
complete and the generator output RF energy is control- 
led by a corresponding generator control signal (block 

50 508). The user may then actuate cutting and stapling 
witti ti-igger 14 (block 509). 

Referring now to Figs. 19-21. tiiere Is illustrated an 
alternative embodiment of tiie lockout of tiie present 
invention. A handle or housing 1 16 is illustrated having 

55 a clamping trigger 112 and a firing frigger 114. The 
damping trigger 1 1 2 is arranged to advance the closure 
tube (not shown) similar to ttiat illustrated in Figs. 1-17. 
by engaging teeth 166b of yoke 166 witii gear teetti 
1 12a of clamping trigger. As ttie yoke 166 is advanced 
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distally. the closure tube closes jaws of the end effector 
in a similar manner as that illustrated with respect to 
Figs. 1-17. 

An RF switch 159 is activated by a user to provide 
RF energy to the end effector (not shown) of the instru- s 
ment. (The end effector of the instrument of this embod- 
iment is configured in the same manner as that in Figs. 
1-17.) The RF switch may be located, for example, on 
the handle 1 16 or as a foot switch. The RF switch 159 
signals to the generator to supply energy to the end 
effector. 

The instrument may alternatively include an RF 
switch which acts in a manner just as that described in 
Figs. 1-17 in which an RF switch on the handle cannot 
be activated until the jaws have closed, i.e.. the yoke 
has been advanced distally. 

The generator is arranged to receive impedance 
information of the tissue being treated by the end effec- 
tor. Such a device and method are illustrated in U.S. 
Application Serial No. 08/311,297. filed on September 
23. 1994. When the generator has detected a coagula- 
tion complete condition using the tissue impedance 
feedbadc, a signal is provided to an electro-mechanical 
lockout mechanism as desaibed below. 

The electro-mechanical lockout mechanism com- 
prises a solenoid 180 which receives an electrical signal 
through wires 181 from the generator 1 70. The solenoid 
180 is a pull solenoid which includes a movable end 182 
which moves downwardly in response to an appropriate 
signal delivered through wires 181. The end 182 of the 
solenoid 180 is coupled to a mechanical lever 183 
through pin 184. The lever 183 includes a hook 185 with 
a detent knob 186. In a locked position, the hook 185 
engages with a groove 1 53a of a firing rack 153. The fir- 
ing rack 153 includes gear teeth 153b which are 
engaged by gear teeth 1 1 4a of firing trigger 1 1 4. The fir- 
ing rack 153 acts to advance the cutting element and 
staple drivers in the end effector In a manner similar as 
that desaibed in Figs. 1-1 7. 

Once the jaws have been closed using the damp- 
ing trigger 112 and the RF energy has been turned on 
using the footswitch 159, a signal must be sent to the 
solenoid 180 through wires 181 to cause the solenoid 
180 to pull the lever 183 so that hook 185 is rotated 
away from the groove 1 53a of the firing rack 1 53 thereby 
freeing the firing rack 153 to advance distally. A tissue 
monitor incorporated with the generator 170 determines 
if the coagulation has been completed using an imped- 
ance feedback monitor. Upon completion of coagula- 
tion, a control signal is sent from wires 181 to the 
solenoid 180 to cause the end 182 to retract into the 
solenoid 180. This causes the lever 183 to rotate the 
hook 185 away from the rack 153. The detent 186 on 
the lever 183 engages with detent 187 located in the 
housing to hold the lever 183 away from the rack 153. 

After the staples are fired, the release button 160 
must be pressed to release the jaws from their closed 
position and thus the instrument from the tissue. Tlie 
release button 160 includes a finger 161 which engages 



with the ledge 162 in the lever 183 when the release 
button 160 is pressed. The finger 162 causes an 
upward force on the ledge 162 which causes the lever 
183 to release from detent 187 and reengage the 
groove 153a of the firing rack 153 with the hook 185 of 
the lever 183. 

Referring now to Fig. 22. a method of using the 
instrument of Rgs. 19-21 is Illustrated. The jaws of the 
instrument 110 are opened by pressing release button 
1 60 (block 600). If the cartridge has been used, the car- 
tridge is replaced (blocks 601 . 602). Then, the jaws of 
the instrument are positioned on tissue (block 603) and 
are closed by trigger 112 (block 604). RF energy Is 
applied by the user by activating the footswitch 159 
once the user has determined that the jaws are appro- 
priately positioned on tissue (block 605). The tissue Is 
monitored for completion of treatment (blocks 606. 607) 
using a tissue monitor feedback device such as, for 
example, the device described in U.S. Application Serial 
No. 08/311,297. A tissue treatment done signal is pro- 
vided when treatment Is completed. When tissue treat- 
ment is complete, RF energy is turned off (block 609) 
and the solenoid 180 is activated to release tiie cutting 
and stapling lockout (block 610). The cutting and sta- 
pling mechanisms may then be actuated (block 61 0). 

Several variations of this invention have been 
described in connection witti specific embodiments 
involving electrosurgical hemostatic devices and endo- 
scopic cutting and stapling. Naturally, the invention may 
be used in numerous applk;ations where henfK>stasis in 
desired. Also, tiie locking mechanism may be used in 
numerous devices where a tissue ti'eating energy is 
used and prior to cutting and/or stapling by the instru- 
ment. Various hemostatic energies may be used prk)r to 
cutting, stapling or other mechanical manipulation of tis- 
sue, such as. ultrasonic energy, thermal energy, laser 
energy, infrared light energy, etc. Various tissue moni- 
toring parameters or means may be used to provide a 
responsive electa-o-mechanical feedback signal. For 
example, electrical impedance, mechanical impedance, 
temperature or light absorption or reflectance may be 
used as feedback to generate the feedback signal. 
Accordingly it will be understood by those skilled In the 
art tiiat various changes and modifications may be 
made in tiie invention wittiout departing from its scope, 
which is defined by the following claims and their equiv- 
alents. 

aaims 

1 . A surgical instrument comprising: 

a tissue treating portion including: a therapeu- 
tic energy delivering device arranged to deliver 
therapeutic energy to tissue, and a tissue 
manipulation device; 

a shaft coupled to said tissue treating portion, 
said shaft including a tiierapeutic energy com- 
munication device operatively coupled to sakH 
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therapeutic energy delivering device said 
energy delivering device and said energy conv 
munication device adapted to be actuated to 
deliver therapeutic energy to tissue; 
a tissue manipulation actuating device having a s 
locked position and an unlocked position, said 
tissue manipulation actuating device extending 
tiirough said shaft and operatively coupled to 
said tissue manipulation device; and 
a locking mechanism coupled to said tissue io 
manipulation actuating device for moving said 
tissue manipulation actuating device from said 
locked position to said unlocked position after 
said therapeutic energy delivering device and 
said therapeutic energy communication device is 
are actuated to deliver ttierapeutic energy to 
tissue. 

6. 

2. The surgical instrument of claim 1 wherein said sur- 
gical instrument further comprises a tissue parame- 20 
ter measurement and inst-ument control device 
adapted to provide a feedback signal representa- 7. 
tive of a tissue treatment status of tissue being 
treated by said tiierapeutic energy delivering 
device, said parameter measurement and instru- 2s 
ment control de\/ice coupled to said tissue treating 
portion of said instrument. 

3. The surgical instrument of claim 1 wherein said tis- 
sue manipulation device comprises a tissue cutting so 
device. S« 



a cutting element moveable to cut tissue 
engaged by said end effector; 

an actuating device operatively coupled to the 
cutting element, said actuating device extend- 
ing throuc^ said shaft to said cutting element 
and arranged to actuate said cutting element to 
cut tissue; and 

a locking mechanism operatively coupled to 
said actuating device, said locking mechanism 
having a first position in which said locking 
mechanism engages said actuating device to 
prevent actuation of said cutting element, and a 
second position in which said locking mecha- 
nism releases said actuating device to permit 
actuation of said cutting element 

The electrosurgical instrument of claim 5 wherein 
said locking mechanism comprises an electi'ome- 
chanical device. 

The electrosurgical instrument of claim 5 further 
comprising a tissue parameter measurement and 
instrument control device adapted to provide a 
feedback signal representative of a tissue freatment 
status of tissue being treated by said at least one 
electrode, said parameter measurement and instru- 
ment control device coupled to said end effector of 
said instrument. 

A metiiod for surgically treating tissue conrprising: 



4. The surgical instrument of claim 1 wherein said 
therapeutic energy delivering device conrprises at 
least one elecb-ode of an elecfa-osurgical system 35 
and wherein said ttierapeutic energy delivering 
device comprises an electrosurgical energy com- 
municating means for providing electrosurgical 
energy to said at least one electrode. 

40 

5. An electrosurgical instrument comprising: 

a shaft having a distal end; 

an end effector located at the distal end of tiie 

shaft, said end effector adapted to receive elec- 45 

trosurgical energy tiierein. said end effector 

comprising: 

first and second elements comprising first 
and second opposed tissue contacting sur- so 
faces respectively, said surfaces nrioveable 
relative to each other from an open, 
spaced-apart position for positioning tis- 
sue therebetween, to a closed position for 
engaging ttie tissue, at least a portion of ss 
one of said sur^ces being electrically con- 
ductive and arranged to receive tiie elec- 
trosurgical energy; 



providing a surgical instrument conrprising: 

a tissue treating portion including: a tiiera- 
peutic energy delivering device arranged 
to deliver therapeutic energy to tissue, and 
a tissue manipulation device; 
a shaft coupled to said tissue treating por- 
tion, said shaft including a tiierapeutic 
energy communication device operatively 
coupled to said therapeutic energy deliver- 
ing device said energy delivering device 
and said energy communication device 
adapted to be actuated to deliver thera- 
peutic energy to tissue; 
a tissue manipulation actuating device 
having a locked position and an unlocked 
position, said tissue manipulation actuat- 
ing device extending through said shaft 
and operatively coupled to said tissue 
manipulation device; and 
a locking mechanism coupled to said tis- 
sue manipulation actuating device for mov- 
ing said tissue manipulation actuating 
device from said locked position to said 
unlocked position after said ttierapeutic 
energy delivering device and said thera- 
peutic energy communication device are 
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actuated to deliver therapeutic energy to 
tissue; 

engaging tissue with said tissue treating por- 
tion; 5 
applying therapeutic energy to treat said tissue; 
determining that tissue treatment is complete; 
then moving said lodiing mechanism from said 
locked position to said unlocked position; and 

10 

manipulating said tissue with said tissue manipulat- 
ing device. 

9. A method for surgically treating tissue comprising: 

IS 

providing a surgical instrument comprising: 



ingc 

10. A method for electrosurgically treating tissue com- 
prising: 



providing an electrosurgical instrument com- 
prising: 

a shaft having a distal end; 
an end effector located at the distal end of the 
shaft, said end effector adapted to receive elec- 
trosurgical energy therein, said end effector 
comprising: 

first and second elements comprising first 
and second opposed tissue contacting sur- 
faces respectively, said surfaces moveable 
relative to each other from an open, 
spaced-apart position for positioning tis- 
sue therebetween, to a dosed position for 
engaging the tissue, at least a portion of 
one of said surfaces being electrically con- 
ductive and an-anged to receive the elec- 
trosurgical energy; 

a cutting element moveable to cut tissue 
engaged tyy saki end effector; 

an actuating devtee operatively coupled to the 
cutting element, said actuating device extend- 
ing through saki shaft to said cutting element 
and arranged to actuate saki cutting element to 
cut tissue; arxJ 

a locking mechanism operatively coupled to 
said actuating device, said locking mechanism 
having a first position in which said locking 
mechanism engages said actuating device to 
prevent actuation of said cutting element, and a 
second position in which said locking mecha- 
nism releases said actuating device to permit 
actuation of said cutting element; 
clamping tissue between saki surfaces; 
applying electrosurgical energy to treat said tis- 
sue; 

determining that tissue treatment is complete; 
then moving said locking mechanism from said 
first position to said second position; and 

cutting saki tissue with said cutting element. 
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a tissue treating portion including: a thera- 
peutic energy delivering device arranged 
to deliver therapeutic energy to tissue, and 20 
a tissue manipulation device; 
a shaft coupled to said tissue treating por- 
tion, said shaft including a therapeutic 
energy communication device operatively 
coupled to saki therapeutic energy deliver- 2s 
ing devk;e said energy delivering device 
and said energy comnujnication device 
adapted to be actuated to deliver tiiera- 
peutic energy to tissue; 

a tissue manipulation actuating device 30 
having a locked position and an unlocked 
position, said tissue manipulation actuat- 
ing device extending tiirough said shaft 
and operatively coupled to said tissue 
manipulation device; and 35 
a locking mechanism coupled to said tis- 
sue^manlpulation actuating device for mov- 
ing said tissue manipulation actuating 
device from said locked position to said 
unlocked position after said therapeutic 40 
energy delivering device and saki tiiera- 
peutic energy communication device are 
actuated to deliver therapeutic energy to 
tissue; 

46 

engaging tissue with said tissue treating por- 
tion; 

applying tiierapeutic energy to treat said tissue 
and moving said locking mechanism from said 
locked position to said unlocked position; so 
detemiining that tissue treatment is complete; 
and 

nipulating saki tissue with said tissue manipulat- 
device. ss 
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